Unlike previous research on teacher decisions in the United States, this paper looks at not only the timing of exits from the teaching profession, but also the reasons for these exits. Contrary to the common notion that teaching exits are primarily the result of teachers being "lured" away from teaching by the attractiveness of non!teaching job alternatives, this analysis find that approximately sixty percent of all exiting teachers leave the work force altogether. The reasons for teaching exits are found to differ substantially by gender. The paper discusses why, in general, studies of quit behavior which simply include a measure of a person's total number of children will typically fail to capture the true importance of fertility behavior on a female's quit decision. When an alternative measure, which indicates whether a new child has been born in the current year, is also used, family variables are found to entirely explain significant gender differences which exist in the probability that a person will leave the work force. The findings have direct implications on current education debates, including debates regarding commonly proposed wage increases for teachers. Both recruitment and retention are likely to be important factors in the determination of the size and composition of the teaching work force. Although this paper briefly examines the former, the primary focus of this work is on the latter. Teacher attrition is typically attributed to the scenario in which a teacher changes occupations after finding a more attractive non!teaching job. For example, the theoretical models discussed in Murnane and Olsen (1989, 1990) assume that teachers who leave teaching do so to begin work at their best non!teaching job alternative. Similarly, recent work by Gritz and Theobald (1996) suggests that a teacher's "decision to remain in his or her current teaching assignment depends upon the perceived benefits of this choice relative to alternative career Alternatively, the savings associated with not hiring hire day!care could be considered the pecuniary 3 rewards associated with not working.
The labor supply decisions of elementary and secondary school teachers during the early stages of their careers have received considerable attention. The potential importance of this issue is highlighted by a recent United States Department of Education Study which projects that, due to substantial increases in the number of school age children, the number of public and private classroom teachers will increase by 350,000 between 1995 and 2007. Further, the implementation of current 1 proposals which are designed to decrease class sizes in elementary schools would increase teacher demand further. However, ensuring that a sufficient number of teachers exist to staff schools is not 2 the only reason that this issue is of importance. Educational quality is directly impacted by the fact that schools often have a difficult time recruiting and retaining science teachers and academically gifted teachers.
Both recruitment and retention are likely to be important factors in the determination of the size and composition of the teaching work force. Although this paper briefly examines the former, the primary focus of this work is on the latter. Teacher attrition is typically attributed to the scenario in which a teacher changes occupations after finding a more attractive non!teaching job. For example, the theoretical models discussed in Murnane and Olsen (1989, 1990) assume that teachers who leave teaching do so to begin work at their best non!teaching job alternative. Similarly, recent work by Gritz and Theobald (1996) suggests that a teacher's "decision to remain in his or her current teaching assignment depends upon the perceived benefits of this choice relative to alternative career Alternatively, the savings associated with not hiring hire day!care could be considered the pecuniary 3 rewards associated with not working.
It is also possible that the financial pressures of a new child may increase the marginal utility of the 4 income associated with teaching. This partial effect would make individuals less likely to leave teaching after the birth of a child. The true response to the birth of a child depends on the relative strengths of the various effects.
Evidence of this appears in Murnane (1987) who suggested that the high teacher attrition rates which are 5 often found for females are related to the fact that women can "leave the classroom for a period of time to start a family, and still be able to return to the profession without great loss of status." 3 opportunities." What seems to be largely absent in the teacher attrition literature is the intuitive notion that many exiting teachers may leave the work force altogether, perhaps due to changes in marital status or due to changes which occur in the size of their families. This possibility is likely to be important because a large percentage of starting teachers are both young and female. For example, consider the potential effects that the birth of a child could have on the labor supply decision made by an individual who is currently teaching. First, the presence of a young child is likely to make staying at home more rewarding for the parent. Secondly, if the decision to remain in teaching implies that day!care must be paid for, the birth of a child will also lower the effective wage in the person's teaching job. Thus, the birth of a child may significantly increase the benefits of being out 3 of the work force relative to the benefits of teaching. 4 In reality, it seems unlikely that most previous researchers have simply overlooked the possibility that some exiting teachers may leave the work force entirely, perhaps due to reasons related to the family. Instead, it seems more reasonable to attribute the lack of discussion about the 5 possible relevance of these types of exits, to a belief that they are of secondary importance when compared to exits to different occupations. Unfortunately, the previously utilized "teacher!specific" data, which are constructed from the educational records of a particular state or school district, are For example, data of North Carolina and Michigan teachers were used by Murnane and Olsen (1989, 6 1990), and . Mont and Rees (1996) used information from a particular school district in New York State. Gritz and Theobald (1996) and Theobald and Gritz (1996) use data from the state of Washington.
Also, in these data, information on an individual's teaching career is available only as long as the person 7 remains in the particular state or school district. Thus, to the extent that teachers change geographical locations but remain in teaching, studies using these data will overestimate the exit probabilities from teaching. This type of model was employed by Dolton and Van der Klaauw (1994) in studying teacher attrition in 8 the United Kingdom, but, due primarily to data limitations, has not been used to study teacher attrition in the 4 not capable of providing information about whether this belief is justified. In these data, information 6 about a teacher is available only for the years in which the teacher is actually teaching in the particular school district or state. This implies that the reason why the person left teaching is not observed.
Further, the teacher!specific data typically contain very little personal information, including no information about marital and fertility histories which might be important in explaining the quit decisions for this demographic group. 7 As an alternative approach, this paper uses a sample of newly certified teachers which is constructed from a general longitudinal survey, the National Longitudinal Study of the High School Class of 1972 (NLS-72) . The drawback of using this data is that the number of teachers in this general longitudinal survey is small relative to the sample sizes available in certain teacher!specific data. The potential limitations of this small sample will be discussed. The benefit of these data is that they allow analyses which have not previously been possible using teacher!specific data. In particular, information about each person's activities after he or she leaves teaching allows the use of a "competing risks" duration model which permits the examination of the relationship between individual characteristics (including marital and fertility variables), the duration of time spent in teaching, and the reason that a teacher leaves the teaching occupation. This represents a potentially 8 United States. Gritz and Theobald (1996) allow a separate transition for leaving the public school system, accepting a teaching job in a new district, and accepting a non!teaching job in the public school system. Single risk models do not differentiate between the different possible reasons for teacher exits. For 9 teacher attrition research involving these types of models see, for example, Murnane and Olsen (1989, 1990) , Theobald (1990) , Mont and Rees (1996) , , and Stinebrickner (1998 Stinebrickner ( , 1999 . Stinebrickner (1996a Stinebrickner ( ,1996b and Van der Klaauw (1996a) use dynamic, utility maximizing models to study teacher attrition. 5 important generalization of the single risk duration models which have previously been used to study teacher attrition in the United States.
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It is worthwhile to motivate the potential importance of this study from the standpoint of educational policy. At first glance, one might think that the reason that a person leaves teaching is irrelevant from an educational standpoint because losing a teacher has the same effect on a particular school district regardless of the reason that the teacher leaves. However, it is important to realize that the exit reason may contain information which allows us to better understand the attrition process, and, therefore, to better understand the potential effectiveness of possible wage changes.
If educational policy is based on an assumption that the primary cause of teacher attrition is the lure of non!teaching work opportunities and this assumption is incorrect, the emphasis of teacher retention policies may be largely misdirected.
In terms of educational policy, the remainder of the paper does not pretend to focus on the issue of whether teacher attrition is harmful. Instead, it concentrates on several questions whose answers should provide a better understanding of teacher decisions and the potential effectiveness and implications of wage increases but cannot be examined by previous studies of teacher attrition. First, what is the relative importance of different exit reasons in the determination of overall teacher attrition rates? Secondly, do different types of teachers (e.g., science teachers, teachers with high Studies which examine workers who possess varying amounts of tenure (e.g., Viscusi, 1980; Blau and 10 Kahn, 1981; Meitzen, 1986) typically assume that tenure is exogenous. However, as recognized by Weiss (1984) , tenure is endogenous and tends to be correlated with unobservable individual attributes (e.g., stick!to!itiveness) which determine quit behavior. This implies that the effect of tenure and any variable correlated with tenure will be biased in these studies. Weiss (1984) uses starting workers of varying ages, but points out that this may also lead to selection bias because older workers who are observed starting new jobs may tend to have unobserved attributes that increase their quit propensity. Similar arguments could be made about the possible biases which would exist if individuals have widely varying educational backgrounds.
In this work, the decision to become a teacher also represents a selection criteria. Thus, the individuals in this sample are not necessarily representative of the population of all similarly aged workers or even the population of all similarly aged workers with similar educational backgrounds. 6 test scores, and elementary teachers) leave teaching for different reasons? Thirdly, to what extent are marital and fertility variables related to teaching duration and the reason that individuals leave teaching? Finally, to what extent do higher teaching wages have different effects on different types of exits? In the results section and conclusion section, the paper discusses the implications that these findings have on educational policy.
To a large extent, the focus of this paper is on educational policy. However, because of several desirable features of these teacher data, the findings from this work are also likely to contribute to the understanding of job quitting behavior in general, and, more specifically, to the literature such as Viscusi (1980) , Blau and Kahn (1981) , Weiss (1984) , and Meitzen (1986) which examines the difference between male and female job quitting behavior. First, because the sample consists of young workers with similar educational backgrounds who are observed at the beginning of their occupational spells, this work avoids certain problems of sample selection which arise if quit behavior is examined using individuals with varying levels of tenure or if quit behavior is examined using individuals who are beginning new jobs but have widely varying ages or educational backgrounds. Secondly, the reality that all individuals in the sample are beginning jobs in a uniform 10 occupation, allows this study to avoid much of the complication associated with attempting to control Viscusi (1980) found that a large portion of the difference between male and female quit rates in his 11 Michigan Panel Study of Income Dynamics sample could be explained by male/female differences in jobs. Weiss (1984) also avoided these problems by using a sample of newly hired production workers (at two 12 specific manufacturing facilities) who had the same pay schedules, promotional opportunities and fringe benefits. Brewer (1996) suggested that the rigidity in the teaching wage structure is less significant once potential teacher mobility to administrative positions within in the educational system is taken into account. 7 for differences in the occupations in which people work. This is important because studies which do not adequately control for differences in the occupations in which men and women work may incorrectly attribute the effect of occupational differences to gender effects. Further, this line of 11 reasoning suggests that the nature of the teaching occupation will also be important. As recognized by Weiss (1984) , even within a particular job in a given occupation, identifying true differences in the propensity of males and females to quit can be difficult if men and women receive differential treatment from employers and these differences are not entirely controlled. As an example, this problem could arise if employers believe that women are more likely to quit, and, therefore, provide new male employees with more training than new female employees (since this would create different wage profiles by gender). A benefit of studying quit behavior within the teaching occupation is that these problems are unlikely to confound the analyses because the wages paid in public schools are typically determined by a rigid function which depends on only teaching experience and post!bachelor education levels.
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Finally, the teacher data used here present an opportunity to examine to what extent differences in quit behavior by gender can be attributed to differences in the way that men and women respond to family changes. One reason that the data are useful for this purpose is that they include specific marital and children histories for each sample member. This is an important advantage over As discussed earlier, although not theoretically certain, it seems likely that the existence of very young 13 children would be likely to increase the quit rates for women. On the other hand, the primary effect of having children of school age may be to increase the necessity of additional income which would tend to decrease quit rates. Viscusi (1980) found that increases in a person's number of children makes both males and females less likely to quit. However, interpretation of these results is difficult because the mean and standard deviation of his PSID sample are approximately 36 and 12 respectively. Blau and Kahn (1981) used respondents from the National Longitudinal Surveys of young men and women who were aged 14 to 24. They found that children make women more likely to quit and men less likely to quit. However, the effects are insignificant. 8 studies such as Weiss (1984) and Meitzen (1986) , which chose administrative data because of their usefulness from the standpoint of dealing with some of the problems discussed in the previous paragraph, but, therefore, did not have information about family histories. For example, using the Employment Opportunities Pilot Programs Employers' Survey, Meitzen (1986) found that the probability of quitting declines with age for both men and women, but that the effect is much stronger for women. He reasonably concluded that this effect is due to the fact that women are much more likely to quit when they are young because of family responsibilities. However, the administrative data in his paper did not allow him to directly examine to what extent this hypothesis is true. A second reason that these data are useful for this purpose is that, since the sample consists of individuals who have recently graduated from college, information about individuals is available during the portion of the life!cycle in which family changes are most prevalent and are likely to have the most interesting effects on labor supply. In studies in which respondents are of widely varying ages, it is often difficult to interpret the estimated effects that children are found to have on quit behavior because some individuals' children may be younger than school age, others may be in school but living at home, and others may have moved away from home. In a related point, this paper 13 discusses the reason that studies of quit behavior which simply include information about a person's total number of children will typically fail to capture the importance of fertility behavior on a female's The supplemental questionnaire was sent to 1,147 individuals. 102 individuals replied that they had 14 never taught and were not certified. 213 responded to the supplement but had missed one or more of the earlier waves so that career paths could not be constructed without gaps.
This proportion is calculated from the constructed work histories of the 754 individuals. It is consistent 15 with the proportion of individuals, .24, who respond affirmatively to a separate, specific question in the teaching supplement which asks whether an individual had ever entered teaching. The primary focus of this 9 quit decision. However, an alternative measure used in this paper, which indicates whether a new child has been born in the current year, is found to be the single most important predictor of female quit behavior and explains a large portion of important male/female differences.
Data and Descriptive Results
The first wave of the NLS-72, which was completed in 1972, includes interviews with 22,652 students who were expected to graduate from high school in that year. Thus, the individuals in the NLS!72 are essentially of the same age. Included in the first wave is information on aptitude tests such as the Scholastic Aptitude Test (SAT). Follow up surveys were taken in 1973, 1974, 1976, 1979, and 1986 . Thus, for each person, the survey contains detailed information about work experience, education, marriage, and fertility for approximately fourteen years after the person graduated from high school. Since survey waves did not occur in every year, some of the survey waves ask the individual retrospective questions which cover several years of the individual's life.
Further, 832 teachers who had participated in the survey in all previous waves responded to a supplemental questionnaire which asked him or her to provide information about his or her teaching experiences. For 78 of these individuals, missing data made it impossible to construct a complete 14 work history. For the remaining 754 teachers, basic information about demographic variables and educational background is included in Table 1 . Approximately .23 of the teachers do not choose to teach at any time during the sample period. Table 1 shows that individuals who are certified but do paper is on the recruitment of teachers. For work on the initial decision of teachers see Zabalza (1979) and Dolton (1990) .
This could be the result of individuals with very high test scores choosing not to enter teaching and 16 individuals with low test scores having difficulty obtaining jobs. However, Ballou (1996) suggested that a strong academic record does little for an applicant's job prospects.
A small number of people finished college in three years. For these people, 11 years of data are 17 observed. For most people ten or fewer years are observed.
Work in the area of teacher recruitment includes Dolton (1990) and Dolton and Makepeace (1993) .
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For censored observations, the point of censoring (in completed years) differs depending on when the 19 person starts a teaching career. 10 not actually enter teaching are more likely to be male, are less likely to be elementary teachers, and have higher average math and verbal SAT scores than individuals who actually choose to enter teaching. The variance of test scores is also higher for the subsample of certified individuals who do not enter teaching than for the subsample of individuals who do enter teaching.
Since the data is yearly the wording "more than 4 years" could be replaced with "5 or more years."
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This number appears to be roughly consistent with those found using teacher-specific data. For example, Murnane and Olsen (1989) find that approximately .59 of English teachers complete five or more years of teaching. They find that this number is higher for elementary teachers, math teachers, and social studies teachers and lower for biology and chemistry/physics teachers. The numbers in this paper may be slightly lower due to assumptions which are made about when a person "leaves" teaching. To what extent individuals return to teaching after a "departure" is examined in Table 7 .
Included in this .60 are individuals who leave work to return to school full!time. Although, ideally, 21 full!time schooling would be considered a separate reason for leaving, the data indicate that returning to school full!time is not a common occurrence. Also included in this .59 are individuals who report working a small number of hours. 11 which utilizes information on both the censored and uncensored observations. The survivor function evaluated at time t shows the probability that an individual's first spell in teaching will last more than t years. Thus, only approximately .54 of the sample have first teaching spells which last more than four years. Figure ( 2), which shows separate Kaplan!Meier survivor functions by gender, suggests 20 that females in the sample tend to leave the teaching occupation somewhat more quickly than males.
Figure (1) makes no distinction between individuals who leave teaching for a different occupation and individuals who leave the work force altogether. Table 2 indicates that the commonly portrayed scenario in which a teacher is "lured" away from teaching by the attractiveness of a non!teaching job is not the primary cause of teacher attrition. Of the 330 teachers whose exits are observed, 198 (.60) leave the work force altogether while only 132 (.40) leave teaching to take non!teaching jobs.
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Although Figure ( 2) indicated that the timing of exits for men and women are not largely different, striking differences are found in the reasons that men and women leave. Of the 253 females for which the end of the first spell in teaching is observed, 172 (.68) exit the work force altogether and only 81 (.32) change occupations. On the other hand, of the 77 males for which the end of the first spell in teaching is observed, only 26 (.34) exit the work force and 51 (.66) change occupations.
Another possible explanation is that some individuals have strong preferences towards teaching but are 22 laid off from their teaching job and cannot find a new teaching job in the next several years. This possibility cannot be directly examined given the data used here.
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The teacher's exit reason is determined by the person's activity in the period after departure.
One theoretical explanation of the high proportion of individuals who leave the labor force altogether is that teachers who intend to change occupations leave the labor force for a short period of time, perhaps because the search process for a non!teaching job is more efficient when the person is not working. If this is the case, then classifying exit reason in terms of the teacher's activity status in the year after the teacher leaves teaching would be problematic. However, Table 3 suggests that this is not typically the case. Of the 161 individuals who initially exit the labor force altogether and are observed a second year after exiting, only 20 (.12) switch to a non!teaching job in the second year after departure. Of the 122 individuals who initially exit the labor force altogether and are observed five or more years after exiting, only 27 (.22) make a transition to a non!teaching job at any point during this period. Therefore, it seems reasonable to conclude that a large number of individuals are leaving teaching because they do not want to be in the labor force. Table 2 also shows other   22 descriptive statistics for the sample of 581 teachers.
The estimates of the statistical model in the paper will be obtained using a subset of 430 individuals with no missing values. The benefit of using this subset, rather than all 581 teachers for which work histories could be constructed, is that it assures that estimates are not being biased by the additional statistical complexity required to deal with the missing data. Creating this subset requires dropping 75 individuals who have some form of missing demographic variables. It also requires specifying the model using starting wages in jobs because, although the NLS!72 provides Therefore, virtually all teachers have one or more missing subsequent wages. This is supported by Stinebrickner (1996a) who found strong serial correlation across time in the wages 24 paid by a particular teaching job using this data.
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time!varying wage data, the survey was not designed to provide wages in every year. Seventy!six 23 individuals are dropped because they have missing starting teaching wages. Table 4 shows that the descriptive statistics for the sample of 430 teachers are very similar to those shown for the sample of 581 teachers in Table 2 .
Starting wages should provide a good representation of the overall level of pay of a particular teaching job. Therefore, this approach does not seem particularly restrictive. Nonetheless, it is 24 worthwhile to check the robustness of results to the use of the yearly wage data. Since many yearly wages are missing, dealing with this properly requires a more complex statistical technique which is discussed in the Appendix. This estimation method allows the use of 76 individuals who had been excluded because they did not have observed starting wages. The Appendix also examines the robustness of results when the missing data is imputed for the 75 individuals with missing demographic information. When this is done, estimates are obtained using all 581 individuals and all available yearly wage data.
Independent Competing Risks Duration Model Specification
A hazard function for discrete-time data in a single risk duration model measures the probability that a person leaves teaching for any reason in a given year, t, conditional on not having left before that year. The independent competing risks hazard model in this paper makes a further distinction between exit to the non-teaching labor sector, N, and exit out of the labor force altogether, H. Thus, in terms of modeling, the competing risks hazard model requires a separate transition Identification of the competing risks model is examined by Heckman and Honore (1989) and Lancaster 25 (1990) .
See Heckman and Singer, 1984 . This result is due to changes which occur over time in the composition 26 of individuals remaining in teaching. In particular, the percentage of remaining teachers with an unobserved propensity to stay in teaching will increase with duration. Thus, exit rates calculated without unobserved heterogeneity would understate the exit rates that would occur if the composition of the remaining teachers had remained unchanged from the initial sample. 14 intensity for N and H. Denote these transition intensities h (s) and h (s) respectively. Then, h (s) N H N represents the probability that a person will leave the teaching sector for a non-teaching job in year s conditional on not having left teaching before year s, and h (s) represents the probability that a H person will leave the teaching sector for the home option in year s conditional on not having left teaching before year s.
The functions h and h are assumed to be of the proportional hazard type. This specification N H allows a set of exogenous individual characteristics to affect the transition intensities. However, identification issues associated with the proportional hazard model require the assumption that the transition intensities are separable functions of these individual characteristics and the teaching duration (this is known as the baseline hazard). A desirable feature of this framework is the ability 25 to allow time-varying characteristics (e.g., marital status, and number of children) and censored observations. The model here is also specified to accommodate unobserved heterogeneity. This is important because estimates of the baseline hazard and estimates of the effects of included explanatory variables will be biased if true unobserved heterogeneity exists but is not controlled in the model. function which is equal to one if its argument is true. of X , g , and g , the transition intensities can be written as
where $ measures the effect of the various observable factors on the transition intensity of j, and g (s)
j j is the baseline hazard of j which is assumed to have a flexible non!parametric form of the type used by Meyer(1990) and Dolton and Van der Klaauw (1995) . The coefficients $ , $ , the distributions 29 N H indicating the importance of the unobserved heterogeneity terms, and the parameters of the baseline hazard functions g (s) and g (s) will be estimated using maximum likelihood.
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Likelihood contributions can be written in terms of the transition intensities in equation (1).
To see this, let the total years of teaching before exit, t, be a realization of a random variable T and Let X represent the vector (X ,...,X ). is an independent competing risks model.
To establish the likelihood contribution of person i, first consider the case where the person started his or her t year in teaching but, because of censoring, it is not observed whether the person th returned to teaching for his or her t+1 year . In this case, the person taught at least t!1 years before th exiting so the likelihood contribution conditional on the unobserved heterogeneity terms, L (X ,*g ,g ), is the probability that T and T are both greater than t!1. Dolton and Van der
Klaauw (1994) show that this can be written as (4) L (X *g ,g )=Pr(T >t!1, T >t!1)=Pr(T >t) Pr( T >t)
where the independence assumption of T and T allows the joint probability to be written as a N H product of marginal probabilities. Now suppose the spell for person i is not censored. In this case, the person started his or her t year of teaching but left for reason r some time before the start of the t+1 year. Thus, the th th likelihood contribution is the probability that the person decides to leave teaching for reason r after teaching between t!1 and t years. For example, suppose a person leaves for a non!teaching job
For this application, g and g are assumed to be independent and drawn from same distribution which does not choose to leave the labor force altogether before choosing to leave for a non-teaching job.
If it is assumed that the baseline hazard is constant during a year, this can be written as:
(6) L (X ,*g ,g )=.5(Pr(t-1<T <t, T >t-1) +.5(Pr(t-1<T <t, T >t).
Due to the independence of T and T , the first term can be written as the product of N H Pr(t!1<T <t) and Pr(T >t!1) and the second term can be written as the product of Pr(t!1<T <t)
and Pr(T >t). The first term in either product can be written as:
and from equation (4) the second terms in the product can be written as:
(8) Pr(T >t)=exp{-3 h (s*X ,g } and Pr(T >t-1)=exp{-3 h (s*X ,g )}.
If the person leaves teaching for the home option, the likelihood contribution is similar.
The unconditional likelihood contribution is found by integrating the conditional likelihood contribution over the joint density, f, of unobserved heterogeneity. Table 5 and Table 6 show estimates of the parameters from two specifications of the competing risks duration model for the sample of 430 individuals who have no missing data. The first column of each table shows the amount that the log transition intensity for non-teaching jobs, N, is influenced by a particular characteristic, and the second column shows the amount that the log transition intensity for exits out of the work force, H, is influenced by a particular characteristic.
Results from the Estimation of the Competing Risks Model

Male/Female Quit Differences and the Effect of Family Variables
The specification of the model used for Table 5 includes the wage and the first five teacher characteristics from Table 4 , but omits both the marital and children variables. Under this specification, the coefficient on FEMALE in the first column, -.013, is small and insignificant which indicates that gender has virtually no effect on the probability that a person will leave teaching for a different occupation. However, consistent with the findings in section 2, the coefficient on FEMALE is large and significant in the second column, .857, which indicates that women are much more likely to exit the work force altogether. Specifically, it indicates that, after controlling for other non!family characteristics, the probability that a female will leave the work force at a particular time conditional on not having left teaching before that time is exp(.857) = 2.36 times greater than the probability for a male.
The specification of the model used for Table 6 includes the variables used in the Table 5 specification, but also takes advantage of the marital and children variables, MARR, CHILD, and One way to model these decisions endogenously would be to use a structural, dynamic setting with 34 endogenous marital and fertility decisions (see Van der Klaauw; 1996b who jointly estimates labor force and marital decisions).
There is a related problem that women will choose to enter teaching in the first place because there is a complementarity between teaching and family formation due to the nature of the school vacation schedule (Dolton and Makepeace; 1993) .
The asymptotic standard error of NEWCHILD+NEWCHILDXFEMALE is .22 which implies an 35 asymptotic t statistic of 9.27. 19 NEWCHILD (as described in Table 4 ) that are available in the data. Thus, the model can examine the extent to which quit behavior is related to family variables. Further, by interacting these three family variables with the FEMALE variable, the model can examine the extent to which gender differences in quit behavior can be attributed to differences in the way that males and females respond to family changes. For reasons that will be discussed, it must be kept in mind that, although the model treats marital and fertility variables exogenously, this is incorrect to the extent that individuals make labor decisions, marital decisions, and fertility decisions jointly. 34 Table 6 indicates that much of the difference in the quit behavior of men and women can be attributed to the fact that men and women respond very differently to the birth of a new child. The effect on exits out of the work force of the variable NEWCHILD, which indicates whether a new birth occurred for a male in a particular period, is positive but insignificant. However, the coefficient on NEWCHILDxFEMALE, which represents the additional effect of a new birth for a female, is very large. Together, the two estimated effects suggest that a female is exp(.274+1.770)=7.72 times more likely to exit the work force altogether if she has a child in the current year. The null hypothesis that this effect is equal to zero is rejected at any reasonable significance level. The female person is assumed to be a non-elementary teacher with average SAT scores and an average 36 starting wage and is assumed to be married in all periods.
In reality the effects of new births would not vary so dramatically between years 3 and 4. In duration 37 models, it is generally not possible to identify time varying coefficients (Stern et al.; 1997) . The bottom lines is that the effects of a new birth are very substantial.
Gender differences in the response to new births are also evident in column 1 which indicates that the birth of a new child makes a female very unlikely to change occupations, but has very little effect on a male. In particular, a female is only exp(-.252+-1.32)=.21 as likely to change occupations as a male after a new birth occurs.
This can be seen in Figure ( The variable CHILD, which measures an individual's total number of children, and the associated interaction term CHILDxFEMALE are also included in the model. Given the inclusion of the NEWCHILD variable, the CHILD variable should be interpreted as the total number of children that are older than one year of age. Unlike the result found for newborn children, total children older than the age one year have little effect on either type of quit reason for either males or females. For example, the total number of children over the age of one is found to have no effect on the probability that a woman leaves the work force because CHILD+CHILDxFEMALE = !.661+.623 =!.038 which is essentially zero.
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Part of the explanation for the finding that the NEWCHILD variable is an important predictor of quit behavior for females but the variable CHILD is not, is likely to come from the fact that the benefit of staying at home with a child probably has its highest values during the child's first year when it is difficult to have the child cared for by a non!family member. However, another strong possibility, which must generally be recognized in studies of quit behavior, is that the estimated If endogeneity is a problem, the CHILD variable should be interpreted as the effect of children of age 39 greater than one for the type of people who actually end up teaching with children of this age. In this case, it does not represent the effect which would occur if a randomly chosen teacher was instantly given one or more children greater than age one.
The variable NEWCHILD could suffer from a different type of endogeneity problem if women who are 40 unhappy with their teaching jobs are more likely to have new births. However, it would seem that, if this type of endogeneity exists, it would be much less important.
Even including dummy variables which indicate the exact number of children would not necessarily be 41 satisfactory. For example, a newborn child may have an important effect on exits but, for the reasons discussed above, a single child older than age one may not appear to have an important effect.
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effect of the CHILD variable may be significantly attenuated due to endogeneity. People who are currently working with a certain number of non!newborn children either chose to start a teaching spell with that total number of children or started a teaching spell with less than that total number of children but chose to continue to work when new children were born. Both of these scenarios suggest that individuals who are working with a value of CHILD greater than zero may are likely to have unobserved propensities to remain in the work force which are not representative of the set of all teachers who start a teaching spell. The NEWCHILD variable does not suffer from this type 39 of endogeneity and, therefore, can provide more useful information about the potential importance of fertility on job quitting behavior. To see the importance of using the NEWCHILD variable, note 40 that, although the birth of a new child is very important, this would not be discovered if NEWCHILD and CHILD were combined into a single measure because the effect of a newborn child would appear to be both very important relative to having zero children and very important relative to having one or more children of age greater than one. As evidence from this application, when the 41 model is estimated without the NEWCHILD variable, the effect that children have on female exits out of the work force is found to be very close to zero and of opposite sign than the NEWCHILD In particular, an individual with one child is .98 times as likely to leave the work force as an individual 42 with no children.
Consistent with this story, even with a sample of young workers, Blau and Kahn (1981) find that 43 females with more dependents are only insignificantly more likely to quit.
The asymptotic standard error and asymptotic t statistic of the marriage effect for females is .26 and 44 2.22 respectively. One explanation of this effect is that the marginal utility of teaching income decreases if a spouse is also working. Another possible explanation is that, holding gross teaching wages constant, a married person with a working spouse will essentially receive lower net (after-tax) teaching wages due to the progressive nature of the tax system.
If women who are unhappy with their teaching jobs are more likely to have new births, the estimated 45 effect of a new birth would overstate the true population effect because women who are having children would be more likely to leave teaching even if no new births occurred.
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variable. In general, research on quit behavior which includes only the total number of children is 42 likely to miss the true importance of fertility outcomes on the quit decisions of women.
43
Exits out of the work force also appear to be related to a woman's marital status. Even after controlling for children, a woman who is married is exp(.365+.216)=1.78 times more likely to leave teaching than an unmarried woman.
In Table 5 , when no controls were present for family 44 variables, females were found to be approximately 2.4 times more likely to leave the work force than men. However, the insignificant FEMALE coefficient in Table 6 indicates that marital and fertility variables entirely explain this gender difference. As has been discussed, of particular importance is the NEWCHILD variable. To the extent that the decision to have a new child is endogenous, the estimated effect of a new birth may to some extent overstate the true population effect of a new child on the decision to leave teaching. Nonetheless, given the magnitude of the estimated effect, the 45 relative importance of exits out of the work force, and the large percentage of teachers who are female, it appears that a large amount of teacher attrition is directly related to the birth of new children. Murnane and Olsen (1989) , Murnane, Singer, and Willett (1989) , Murnane and Olsen (1990), Rickman 46 and Parker (1990), Grissmer and Kirby (1992) , Mont and Rees (1996) , Stinebrickner (1998 Stinebrickner ( , 1999 , and to some extent Gritz and Theobald (1996) , find evidence that higher wages increase teaching duration. 
Wage Effects
Previous studies of teacher attrition have found that pecuniary factors are important in the decision process of teachers. Earlier, it was found that .60 of all departing teachers exited the work 46 force altogether. Thus, from the standpoint of determining the effectiveness of a wage increase in terms of overall teacher retention, it is important to consider the effect that wages have on both types of exits. One might think that individuals who are exiting the work force altogether (perhaps to take care of young children) would be less sensitive to higher wages than those who are considering changing occupations. The empirical work in this paper allows an examination of this issue and suggests that this is not the case. In fact, it appears that the opposite may be true; Table 6 shows that higher wages significantly slow exits out of the work force (at the .01 level) but only insignificantly slow exits to non!teaching jobs. This result is also found in the Appendix when all wages are used 47 for the sample of 506 teachers who did not have missing demographic characteristics and all wages are used for the entire sample of 581 teachers.
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The results from the previous section suggest that a significant portion of teacher attrition is related to the birth of a new child or related to other changes in an individual's family. From a policy standpoint, one might think that little can be done about this type of teacher attrition.
To check this more directly, it would be desirable to include an interaction term WAGExNEWCHILD 49 in the model. Unfortunately, this effect could only be estimated very imprecisely given the sample size.
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However, the significant wage effect found in column 2 of table 6 might suggest otherwise. Given this analysis, the significant decrease in exits out of the work force which occur for individuals with higher wages can possibly be explained as the effect of individuals choosing to hire child!care as their opportunity costs of staying at home increase.
49
There are several reasons why higher wages do not appear to be as important as might have been expected in terms of slowing exits to non!teaching jobs. One possible explanation is that the decision to enter teaching depends heavily on the non!pecuniary aspects of the occupation. If many individuals find teaching significantly more stressful or less enjoyable than expected, then updates which take place with respect to the expected future non!pecuniary utility from teaching may be large relative to reasonably sized wage differences. If this is the case, individuals with higher starting wages may be only slightly more likely to remain in teaching. It is possible that improving working conditions at schools (e.g., lowering student-teacher ratios) will, to some extent, improve the non!pecuniary characteristics of teaching relative to non!teaching jobs (see e.g., Mont and Rees, 1996; Gritz and Theobald, 1996) . However, it is important to realize that teaching and non!teaching jobs are often very different in nature and there will almost certainly exist undesirable job characteristics which are inherent to teaching in general but are not found in non!teaching jobs. For example, dealing with discipline issues and conducting parent-teacher conferences, which are both a necessary part of the educational process, can be stressful for many teachers. It is important to realize that to the extent that teachers exit for these types of reasons, a significant amount of teacher attrition may be somewhat unavoidable and insensitive to standard types of policy changes.
This effect may be mitigated to some extent by the rigidity of the wage structure in most public schools 50 which might imply that individuals have reasonable expectations about future wages in a particular job when they start the job. (see e.g., Cohn, 1996) . Nonetheless, it is unlikely that individuals can correctly anticipate all future wage shocks (such as the decline in real wages which took place at the mid to late 1970's) especially if individuals tend to search for higher paying jobs as they gain teaching experience.
For these 52 individuals, the last observed wage in the teaching job is lower than the first observed wage 51 in the non!teaching job. This number is based on the sample of 581 teachers.
Of course, it must also be recognized that if the wage profiles across time are steeper in the 52 non!teaching sector in which case individuals may be leaving teaching for jobs with lower starting wages but higher future expected wages. To check this, wage equations were estimated separately for certified teachers in teaching jobs and certified teachers in non!teaching jobs. The results showed that experience is an important determinant of wages in both the teaching and non!teaching sector but is slightly larger and more significant in the non!teaching wage equation.
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Of course, there are other possible explanations of teacher attrition as well. For example, it is also possible that exits are caused by disappointments about wage increases and changes in expectations about future teaching wages. Another alternative is that attrition to non!teaching jobs 50 are caused largely by changes in the wages or non!pecuniary benefits associated with available non!teaching options. Since the data do not provide information on the set of non!teaching alternatives available to a particular person, it is not possible to examine this issue directly. However, the data do suggest that, for many individuals who leave teaching, receiving higher wages may not be the primary motive. For 104 of the individuals who are observed leaving teaching for a non!teaching job, both a teaching wage and a subsequent non-teaching wage are observed. A comparison of the wages shows that 104 of the 52 teachers (.50) actually earn lower total weekly wages after leaving teaching. Fifty-nine of the 104 (.57) individuals earn lower hourly wages.
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Although this is not informative about changes in available non!teaching wage offers, it does suggest that many individuals may not be leaving teaching primarily due to strongly dominant non!teaching wages. 52 Murnane, Singer and Willett (1989), Murnane and Olsen (1989) , Murnane and Olsen (1989) , and 53 Stinebrickner (1998 Stinebrickner ( , 1999 find evidence that subject area is an important predictor of teaching duration. Murnane and Olsen (1989) and Murnane, Singer, and Willett (1989) find evidence that higher 54 standardized test scores for teachers decrease teaching duration. 
The Composition of Exiting Teachers
The previous discussion has focused on attrition in general. In reality, we also care about the composition of those leaving. Ballou and Podgursky (1995) find that raising wages is not a sufficient condition for improving the teaching profession. They argue that since labor markets are often in a state of excess supply, the effectiveness of wage increases depends on the composition of the (otherwise exiting) teachers who are induced to stay when wages are increased. The wage estimates in this paper suggest that uniform wage increases (in which all teachers receive wage increases of the same size) may be more successful at retaining the types of teachers who exit the work force than those who change occupations. Thus, the composition of those retained will depend to some extent on why people leave. The paper does provide information on why people leave. Unfortunately, many of the conclusions which can be drawn in this area are limited by the relatively small sample.
For example, Table 6 shows that science teachers leave teaching significantly more quickly for non!teaching jobs but insignificantly more quickly for the home option. Unfortunately, these 53 estimates are based on a small number of science teachers. Further, estimates discussed in the Appendix which were obtained using more observations show smaller effects of having a science degree. Table 6 also suggests the possibility that individuals with high math SAT scores might be retained at a lower rate than would be expected because these individuals are more likely to exit to non!teaching jobs and less likely to exit from the work force altogether. The effects are individually 54 insignificant but what is important in this case is that the difference is close to being significant at the .10 level. Table 6 also shows that elementary teachers are very unlikely to exit to non!teaching jobs and individuals with high verbal SAT scores are more likely to exit the work force altogether.
Conclusions and Policy Implications
Most previous analyses of the labor supply decisions of elementary and secondary school teachers in the United States have not examined the reasons that teachers leave the teaching occupation. This paper overcomes this limitation by using data which are constructed from a general longitudinal survey, and establishes that the common perception that teacher attrition is primarily caused by individuals being "lured" away from teaching by the attractiveness of non!teaching jobs is not correct. Instead, it is found that .60 of exiting teachers leave the work force altogether.
Estimates from a competing risks duration model suggest that a large amount of teacher attrition is directly related to a new variable which measures whether a new birth has occurred for a female during the present year. More generally, this variable together with a woman's marital status are found to entirely explain significant gender differences in the probability that a person will leave the work force entirely. Further, the paper discusses why the true importance of fertility outcomes is likely to be entirely overlooked in models of quit behavior when only standard measures such as "total number of children" are used.
The new insights in this paper have a direct bearing on current education policy debates regarding the benefit of implementing commonly proposed uniform wage increases for teachers.
First, it is important to note that the benefits of implementing an education policy aimed at increasing overall teacher labor supply depend to a large extent on whether exiting teachers would eventually return to teaching in the absence of such policy. One might expect that teachers who leave the work force entirely (often to care for young children) would be likely to return to teaching in the
The return rates to teaching within five years of exit are .38 for exits out of the work force and .26 for 55 exits to new occupations.
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future (perhaps when the teacher feels comfortable with child care or the child becomes school age). What should be done if the rates of attrition are still deemed unacceptably high after taking into account these return rates? Previous studies have established a strong link between higher teaching wages and increased teaching duration. However, model estimates in this paper indicate that it may be incorrect to attribute this result primarily to a slowing of exits to non!teaching jobs.
Instead, the estimates suggest that higher wages have a more significant effect on slowing exits for those who are leaving the work force altogether. Given the significant influence of new births on exits out of the work force, one logical explanation of this wage finding is that women are significantly more likely to utilize alternative types of child!care as their opportunity costs of self!provision increase. If this is the case, then, in terms of increasing overall teacher retention rates, it is possible that organizing or providing quality child!care may represent a more cost efficient compensation alternative to commonly proposed wage increases.
It is important to note that, because a child!care policy would tend to "subsidize" the types of teachers who tend to leave the work force, the effect that the policy would have on the composition of those teachers who are retained would depend on the reasons that different types of These arguments focus on the retention of individuals who have decided to enter teaching. It is also 56 possible that a uniform wage increase might have a beneficial effect on the ability composition of the teaching work force by inducing academically gifted individuals to seek teacher certification.
For example, Stinebrickner (1996a) shows that changing the traditional wage structure in which wages 57 are a rigid function of only years of teaching experience and post!bachelor education levels can improve the ability composition of the teaching work force without changing total expenditures on teaching wages.
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teachers leave teaching. This may not necessarily be beneficial. However, although it is often overlooked, there is also no reason a priori to expect a uniform wage increase to improve the retention rates of academically gifted teachers more than it improves the retention rates of other teachers. Indeed, simulations using a utility maximizing model in Stinebrickner (1996a) suggest that a uniform wage increase for all teachers would succeed in increasing overall retention rates but would not have a beneficial effect on the ability composition of teachers that are retained. Thus, from the standpoint of retaining academically gifted teachers, it may be the case that neither a child!care policy or a uniform wage increase is justifiable. If increased retention of academically gifted teachers is 56 deemed important, perhaps a more "drastic" policy change is needed.
57
Unfortunately, the cost of using data from a general longitudinal survey is that the sample which is used in the analyses is small relative to available "teacher!specific" data which typically contain very little personal information about individuals and do not include information about the reasons for teacher exits. This leads to certain limitations in the work done here. Among these, it is not possible to include interactions between wages and individual characteristics to more directly test the effect of wages on different groups. For example, it is not possible to directly test the speculation that higher wages tend to slow exits out of the work force primarily because women with newborn children tend to find alternatives to the self!provision of child!care when teaching wages are higher. The results obtained here suggest the importance of future data collection efforts which include information on marital and fertility variables and also the reason of exit for teachers. New data of this sort would allow an examination of whether the important role found for family variables in the quit decisions of female teachers has changed since the end of the NLS!72 sample period.
Appendix: The robustness of wage estimates to two alternative specifications.
The wage results in the paper were based on the implementation of a model which included the starting wage for each job which an individual started. The robustness of wage estimates to an alternative specification and the inclusion of additional (originally excluded observations) was also checked. The implementation of each of these alternatives required a more complex statistical model. The distribution g is not observed. However, as in Stinebrickner (1999) a two step method can be used. In the first stage, given a specification of g, non!missing wages can be used to obtain an estimate of g. The estimated g is then used in the second stage in equation (A.2) to integrate out the effect of missing wages in order to compute the likelihood contribution for person i. Earlier work found the importance of serial correlation in the wage error for teacher. Thus, following Stinebrickner(1999) the wage equation for teachers in a particular teaching job is assumed be the sum of a deterministic portion (which depends on such things as experience, education, ability) and an error term which is assumed to follow an autoregressive(1) process. This implies that missing wage errors for a particular person must be drawn in chronological succession, at each point taking into account the wage error in the previous period which is either observed or has been simulated in the previous period.
In general, the results for most of the variables are similar to those in Table 6 and are not
shown. The main exception is that the effect of having a science degree on exits to the non!teaching sector decreased to .37(.33) and the effect of having a science degree on exits out of the work force decreased to .21(.22). The magnitudes of these effects seem more consistent with Murnane and Olsen (1989) . When all wages were included, both wage coefficients declined. The effect of wages on exits to the non!teaching sector using all wages became !.39(.30), the effect of wages on exits out of the work force became !.67 (.28) and remained significant.
The second additional estimation involved imputing missing demographic information for the 75 individuals that had originally been excluded for this reason and then using the previous estimation method. Thus, this estimation involves the entire sample of 581 individuals for which work histories could be constructed. The estimated wage effects in this case were -.37 (.29) and -.62 (.25) respectively. Other results were similar to those found above. The second column shows the number of individuals for which we observe t or more years in the data from the time the person exits out of the labor force altogether (H). The third column shows the number (and proportion) of those individuals who switch to a non!teaching job at some point within the next t years after exit. The numbers in parenthesis are standard errors. * represents significance at the 10% level. ** indicates signficance at the 5% level. All simulations are done using antithetic acceleration and 20 draws. The flexible baseline hazard is given by * I(t=1)+* I(t=2)+* I(t=3)+* I(t=4)+* I(t=5)+* I(=6)+* I(t$7). To facilitate comparisons, the standard deviations of g and g are fixed at their estimated values from the model N H
in Table 6 which includes family variables. The numbers in parenthesis are standard errors. * represents significance at the 10% level. ** indicates signficance at the 5% level. All simulations are done using antithetic acceleration and 20 draws. The flexible baseline hazard is given by * I(t=1)+* I(t=2)+* I(t=3)+* I(t=4)+* I(t=5)+* I(=6)+* I(t$7). The second column shows the number of individuals for which we observe t or more years in the data after the person exits to H. The third column shows the number (and proportion) of those individuals who return to teaching within t years after leaving for H. The third and fourth columns show similar results for the non-teaching option, N.
